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plants on a variety of Minnesota peats. Relative comparisons 

are then possible in evaluating the W.V.F. peat where field 

trials are being conducted this summer on both surface and 

excavated (bottoms) peats. 

Tables 1 and 2 show the results of the evaluations of the 

relative growth rates of tomatoes and mums grown under 

greenhouse conditions using an automatic watering system to 

nearly simulate actual peatland conditions. 

TOM...ATO EVALUATIONS: 
Table 1 shows the data evaluating the relative growth of tomatoes 

after 8 weeks for the various peat types both with and without 

fertilizers. 

These data show that under these conditions bottom peat was not as 

good for the surface peat. This was the case whether 

fertilized The W.V.F.-mineral substrate which was a 

highly--reduced sandy clay material was a very poor medium for 

growth of tomatoes. very stunted during entire 

period. 

The Sphagnum peat from Arlberg which is extremely acid (pH 3.4) 

did very poorly and tomato plants were very The Aitkin 

County hemic peat and the Roseau non acid hemic peat were better 

soils for tomatoes under.these trials than the W.V.F. surface 

and bottom peats. One more evaluation of these plants will be 

made late this summer. 

MUM EVALUATIONS: 
Table 2 shows the data for evaluation of mum plants under the 

various treatments and peat types. This data shows the same 

trends as with the tomato trials. The W.V.F. surface peat 

showed slightly better results using mums than the bottom peat. 

The w . V • F . s an dy c 1 a y substrate produced very poor growth and 

the plants were stunted from the start. The Sphagnum peat 
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produced poor growth using mums and showed minor element 

deficiencies. The best peats for mums appears to be the 

St. Louis Sapric peat and the Roseau non-acid hemic type. 

Another evaluation of these trials will be made in late 

summer. 

II. W.V.F FIELD TRIALS 

Work was delayed on excavated plots because of late spring­

ice in the peat. Contractors did not complete excavation 

plots on schedule so planting of vegetable and field crops 

(grain-grass) will be delayed. Area is presently excavated 

and is being pumped to dry out soil for planting. 

Surface plots in field 7 W adjacent the excavated area have 
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• 
been planted and following tasks completed. ~ 

A. June 1-2. Plots delineated in N. part of field 7 W 

(W.V.F.), staked 150' x 100' with center aisle 10' and 

E-W aisles· 10'. Two replicates for vegetable crops 

(2 rates of fertilizer) on plots 60' x 100' were 

extablished. 

B. June 5-9. Because of a vigorous growth of quack grass 

I 
I 

• on peat areas, the herbicide "Round Up", which is 

chemically GYLPHOSATE, was used to eliminate this grass • 

before seeding crops. 2 applications were used in 

order to adequately kill the quack grass. I 
C. June 12-14. Vegetable plot areas were rotovated to 8" 

and were raked to remove dead quack grass rhizomes and 

other weeds. Rows were planted for the vegetable crops 

and fertilizer applied. Fertilizer applied at two 

rates - 300 lbs/acre rate of 6-24-24 and 200 lbs./acre 

rate of 6-24-24. This provides two treatments for 

fertilizer response evaluations. 

J 

• • • 
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D. June 20-23. All vegetable seeds were planted. Figure 

1 shows the plot layout including 10 kinds of vegetables 

under two fertilizer rates. 

E. June 26-30. Transplanted onions, cabbage, cauliflower 

and planted seed potatoes. 

Applied "Round Up" herbicide to kill quackgrass and weeds 

in adjacent area south of vegetables which is to be planted 

to several grass, grain and forage crop varieties as soon 

as possible. 

Excavated area has been dug and ditched and presently is 

being pumped prior to planting. These plots will be late 

this year due to contractors delay in excavating peat. 
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Tf\GLE 1. GREENHOUSE TOMATO EVALUATIOi·~s - 8 1.·IEEr~S GRQ1.-!TH 

POTTED PATIO HYBRID TOi·1ATOES 

PEAT TYPE HEIGHTH (cm) STEM DIAMETER (cm) 
AVE. (3 PLANTS) AVE. (3PLANTS) 

W.V.F. Bottom Peat (+)* 39 1.0 
It II II (0) 25 1.-

W.V.F. Surface Peat(+) 49 LO+ 
n II II (0) 48 1.-

W.V.F. Min. Sub. (+) 21 L-
II II II (0) 24 1.-

St Louis Co. Sapric(+) 48 L-
II II II (0) 38 LO 

Arlberg Sphagnum (+) 21 1.-
II II (0) 24 L-

Aitkin Co. Hernic (+) 47 LO 
II II ll (0) 49 LO 

Roseau Co. Hemic (+) 50 LS 
It II II (0) 40 1.0 

* + = Fertilized 
0 = No Fertilizer 

VIGOR 
RATING 

AVE. 

2 .. 8 
1.0 

4.0 
3.8 

LO 
LO 

3 .. 6 
2.,0 

LO 
LO 

4o5 
3.0 

4.0 
3.8 

COMMENTS 

Poor growth 

Good growth 
Ave. grmvth 

Plants stunted 
ll " 

Good color 

Stunted 
II 

V .. good 9rowth 
Ave. growth 

V. good growth 
Good growth 
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Table 2. GREENHOUSE MUM EVALUATIONS - 8 WEEKS GROWTH 

PEAT TYPE 

W.V.F. Bottom Peat (+)* 
II ID II (0) 

W.V.F. Surface Peat(+) 
II II II (0) 

W.V.F. Mino Sub .. (+) 

St Louis Co. Sapric(+) 
n II II (0) 

Arlberg Sphagnum {+) 
ti II (0) 

Aitkin Co. Hemic {+) 
II II II (0) 

Roseau Co. Hemic {+) 
II II II {O) 

* + = Fertilized 
0 = No Fertilizer 

POTTED MUM PLArffS 

HEIGHTH (cm) 

25 
20 

32 
32 

12 

33 
31 

19 
18 

34 
29 

33 
39 

VIGOR RATING 
(SCALE 1-5) 

4.0 
3e0 

L9 
2o0 

3.0 
2.8 

3.5 
3.0 

COMMENTS 

Below ave. 
It II 

Good color 

I 
I 
I 
I 
I 

V. Poor growth I 
Vo good growth I 
Aveo growth 

Some dificiencie~ 
Short 

Good growth I 
Tip burn J 
Slightly stunted . 
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Forestry Reclamation of Peatlands (Dr. Edwin White, University 
of Minnesota) 

UNMINED PEATLANDS: 

Two sets of tree plantings were established at Wilderness Farms, 

Zim, Minnesota. Experimental design was a randomized complete 

block with three replications of five tree species and eight 

fertilizer treatments. Tree species being tested are white 

spruce, black spruce, Scots pine, hybrid poplar and Norway spruce. 

Fertilizer treatments are: 

TREATMENT NUMBER 

1 

2 

3 

4 

5 

6 

7 

8 

FERTILIZER RATE AND SOURCE 

0, Control, no fertilizer 

(N) Nitrogren at 300 pounds per 
acre from ammonium nitrate 

(P) Phosphorus at 150 pounds per 
acre from triple superphosphate 

(K) Potassium at 200 pounds per 
acre from potassium chloride 

(NP) Nitrogen at 300 pounds per 
acre from ammonium nitrate plus 
phosphorus at 150 pounds per acre 
from triple superphosphate 

(NK) Nitrogen at 300 pounds per 
acre from ammonium nitrate plus 
potassium at 200 pounds per acre 
from potassium chloride 

(PK) Phosphorus at 150 pounds per 
acre plus potassium at 200 pounds 
per acre from potassium chloride 

(NPK) Nitrogen at 300 pounds per 
acre from ammonium nitrate plus 
phosphorus at 150 pounds per acre 
'from triple superphosphate plus 
pota?sium at 200 pounds per acre 
~rom potassium chloride 
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Tree seedlings on the north block were hand planted on May 23, 

1978 and on the south block on May 25, 1978 in sixteen tree 

plots of four rows of four trees per row at a spacing of three 

by three feet. Individual. tree plots have a spacing of four 

feet between plots with an eight foot spacing between repli ... ,;~ 

cations. Double isolation ditches have been constructed 

around and between the north and south blocks of tree plantings 

in order to allow other researchers to ascertain the impact of 

the fertilization treatments on water quality. Only the north 

block (three replications) has been fertilized. 

All individual tree plots are staked on the northwest corner 

and identified with coded tag. For example, RIWSP refers to 

replication 1, white spruce, phosphorus fertilizer treatment. 

The week of June 19, 1978 an application of the herbicide Round­

up at the rate of 4 ounces of roundup per l~ gallons of water 

was hand applied to all plots to control quack grass. Trees 

were protected from the herbicide by placing plastic containers 

over the seedlings. 

All fertilizer treatments were hand broadcast uniformly on the 

appropriate treatment plots on June 26, 1978. 

On June 27.and 28, 1978 survival and height of all trees by 

plots was tallied using a serpentine tally system so that each 

individual tree's location is mapped and can be remeasured in 

the future. This early tally has indicated excellent survival 

of the seedlings. Maps of the study are attached. 

MINED PEATLANDS: 

Due to the fact that the excavation of peat was not completed 

on the "mined" forestry plots until after the planting season 

progress beyond selecting tree species and fertilizer rates can­

not be reported. Since the planting season for establishing 
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tree seedlings is a relatively short time period in late May, 

it is doubtful much can be done with this field experiment dur­

ing 1978. 

SECONDARY SUCCESSION ON DISTURBED PEATLANDS: 

Excellent progress has been made by correspondence (written and 

telephone) on locating suitable peatland areas that have been 

harvested over the past 30 or 40 years that can be studied to 

ascertain secondary succession as a means of natural reclam­

ation of mined peatlands. Approximately 20 areas have been 

visited to make a preliminary decision on the suitablity of 

using the areas for the study. Statistical sampling the designs 

have been evaluated and a sampling procedure arrived at for the 

study. 

LITERATURE REVIEW: 

We are continuing to accumulate and review literature pertaining 

to forestry reclamation and tree planting including secondary 

succession on organic soils. 
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Ecological and Floristic Studies of the Peatland Vegetation 
of Northern Minnesota (Dr. Eville Gorham & Dr. Herbert 
Wright, Jr., University of Minnesota) 

SUMMARY: 

1. The peatlands of northern Minnesota include the vast un­

interrupted area north of Upper Red Lake, as well as 

smaller areas that represent infilling of shallow depres­

sions on glacial drift or encroachment of peatland over 

poorly drained landscape. This project will focus on the 

Red Lake peatland, with some comparisons with smaller 

units in northeastern Minnesota. 

2. The vegetation patterns on the Red Lake peatland are 

unique in the country for their scope and for the detail 

and sensitivity by which they reflect hydrologic and 

ecological conditions. Special attention will be paid to the 

ovoid patterns in the central part of the area, and to 

their relation to raised bogs and water tracks. 

3. Vegetational c,ommunities will be identified and quanti­

tatively described on the various units of the patterns 

with use of the relev~ method, followed by compilation of 

phytosociological tables arranged according to environ­

mental variables. Water samples will be taken for analysis 

of pH, conductivity, calcium, nutrient ions, and color. 

Water levels will be measured, and chemical analyses of 

surface peat samples will be made (cations and minor metal 

ions). 

4. Sites accessible to roads will be studied, but the principal 

study area will be in the complex of ovoid patterns about 5 
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miles west of Highway 72, where several vegetation types are 

well-displayed on existing aerial photographs. I 

• 
' 
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S. In addition to the systematic relev€s of the anticipated 

10-15 major vegetation units, search for rare and endan­

gered species (e.g. orchids) will be made, along with ob­

servations on their habitat conditions. 

6. The field work will be coordinated with such new large­

scale aerial photography that may be organized, to provide 

ground truth for the compilation of maps based on air-photo 

interpretation. 

Vegetation Analysis of Selected Beltrami, Koochiching, and 
St. Louis Count Peatlands b Remote Sensin Methods 

Dr. Merle Mayer, University of Minnesota) 

OBJECTIVES: 

Phase I. Preparation of 100% site-specific vegetation classi­
fication maps and areas from medium scale 1:15,840 
aerial photography. 

Basic vegetation classification will be accomplished 

with the most recent 1:15,840 summer B & W infrared 

forest aerial photography of the project areas 

(Beltrami, 1976; Koochiching, 1973; St. Louis, 1972). 

Stages involved will be: (a) photography procurement, 

(b) photography and overlay preparation, (c) prelimin­

ary field reconnaissance, (d) photo interpretation, 

(e) editing, (f) final field check, (g) detail trans -

fer, (h) final drafting and (i) final formatting. 

Phase II. Aerial photography and mapping of vegetation plot 
t~ansects and large-scale sampling photo plots of 
representative vegetation types. 

A two-camera 35mm aerial photography camera system 

(focal lenghts f 28mm and 200mm, respectively) will 

provide color infrar_ed photo s.amples along (up to) 

35 miles of representative transect selected by the 

investigators. The basic transect will be continuous 



PROCEDURE: 
Phase I. ~ 
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stereo or physical coverage at a film scale of 

1:84,000 -- later to be enlarged to circa 1:24,000 

on color prints. At selected intervals along the 

transects will be systematically spaced photographs 

(circa 2-3 per 1:84,000 frame) at a scale of 1:12, 

000 -- later to be enlarged to circa 1:3,000 on 

color prints. 

The 1:84,000 transect photography will serve two 

purposes: (1) to assist in the basic vegetation 

classification on the 1:15,840 B & W photography 

and (2) to serve as a working base for field check­

ing by all investigatorse The 1:12,000 scale photo­

graphy will also assist in the basic vegetation 

classification and to serve as a field checking and 

classification base for all investigators. 

lo Personnel training; location and purchase of 1:15, 

840 scale photos (circa 280 prints), working 

materials (overlay and drafting film, etc.); pur­

chase of nine (9) stable film 1:24,000 orthophoto 

quadrangle copies for Beltrami, Koochiching; and 

1:24,000 scale cronapaque copies of 6 quadrangles 

for the Toivola locations. 

2. Photo overlay preparation (140 frames). 

3. Preliminary field reconnaissance. 

4. Photo interpretation of 1:15,840 scale photography 

on alternate photos (circa 140 frames); editing. 

Use of 35mm CIR transects and photo plots from 

Phase II to assist in delineation. 

5. Field checking. 

6. Transfer of photo overlay detail to 1:24,000 scale 

base map overlays (140+ setups); editing pencil copies. 
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7. Final drafting of 1:24,000 vegetation overlays; 

editing; duplication; assembly (15 overlays). 

8. Area measurement of type classifications by 

quadrangle; tabulation and summary into overall 

final tables. 

1. Equipment and materials assembly; personnel train­

ing; flight planning. 

2. Aerial photography with a two-camera unit -- 28mm 

for continuous strip at film scale of 1:84,000 

and 200mm for photo plots at a film scale of about 

1:12,000; film processing; inspection; possible 

reflights; preparation of internegatives; printing; 

labeling; assembly of working strips. 

3. Selection of type classification examples; incor­

poration with final 1:24,000 scale maps and veget­

ation overlays. 

DELIVERY DATES: 

One or two of the key quadrangles will be selected for 
early completion and delivery by the end of December. 
The remainder will be completed by June 30, 1979. 

REPORTS/DELIVERY MATERIALS: 

1. Quarterly Progress Reports will be filed with the 

DNR on a quarterly basis beginning three months 

after initiation of the project. 

2. Upon completion of the project, the following items/ 

materials will be delivered: 

Fifteen 1:24,000 scale stable film Cronapaque 

photomaps or orthophotos, board-mounted and each 
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with its vegetation overlay on clear stable film -­

delineations and title block in black. 

Transects and photo samples will be located on the 

mounting board adjacent to the photomap to which 

they pertain. Where pertinent, type lines and de­

signations will be added. 

A final narrative report will be filed wherein a 

statement of objectives, detailed procedures and_ 

area summaries will be clearly stated and presented. 

Among the illustrations will be a series of 8~xll 

portions of the 1:24,000 vegetation overlays repre­

sentative of the different vegetation complexes -­

probably up to 6-8 such pages. Each area will be 

selected which has CIR transects and sample plots. 

The location of a key sample plot will be spotted on 

each map and the actual 3~x5 color plate of that 

sample plot will be affixed, with·proper identifi­

cations, in the lower right (or left) hand corner of 

the page. This will permit the reader to get a better 

idea of the sequence and the levels of actual mapping 

and aerial photography involved. Some consideration 

will also be given to this 1:1 (1:24,000 scale) map 

portion being preceeded by its parent total map over­

lay reduced to fit the 8~xll page. Certainly, detail 

will be lost in so doing, but will help in the overall 

visualization of the job and product. 
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Ana lsis of Minnesota Peat for Possible Industrial Chemical 
Use (Dr. Charles Fuchsman, Bemidji State University 

OBJECTIVES: 

The purpose of the project is to acquire chemical analytical 

data on Minnesota peat deposits, thereby enabling the State 

of Minnesota to consider whether, and to what degree, the in­

dustrial chemical uses of peat constitute realistic policy 

alternatives for peatland management. 

The need for such data was documented in a report submitted 

earlier to the Minnesota Department of Natural Resources Peat 

Program ("The Industrial Chemical Technology of Peat," by 

C.H. Fuchsman, Feb., 1978). It was pointed out in that report 

that, in Europe, peat is used commercially to produce wax and 

peat coke, and it is highly probable that in the Soviet Union 

peat components will soon become a primary base for production 

of single-cell protein for livestock feed. In addition, humic 

acids present in peat appear to offer significant possibilities 

as viscosity-control additives in oil-well drilling muds and as 

water purification substances. 

These types of industrial use of peat represent, in general, 

the possibility of economically viable relatively small-scale 

uses of peat (when compared with energy uses), and are adaptable 

to low-capitalization, labor-intensive locally-managed modes of 

production. They thus represent potential for economically 

beneficial activities in chronically poor, high-unemployment 

areas. Such activities are likely to be only minimally disturb­

ing to the natural environment and to the social structure of 

the area. 

The most immediate need, in determining whether European chemical 

technology is relevant to Minnesota peat, is the determination of 

the phosphorus and ash contents of peat (which would establish 

the suitability of Minneosta peat for the production of high-
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quality peat coke); and the analysis of bitumen content of the 

peat, and of its wax component (which would indicate the poten­

tial value of the peat for the production of wax). 

Somewhat less pressing are requirements for information on the 

soluble and easily hydrolyzable carbohydrate components of 

peat (which would bear on the suitability of the peat for single 

cell protein production) ; and of humic acid content (which would 

bear on the prospects of the peat for water purification use, and 

for viscosity-control applications). 

We propose to assemble in usable form, a collection of pertinent 

published peat analytical methods, now largely dispersed in the 

foreign language literatures of countries active in this field, 

and to use the most appropriate of these methods in the labora­

tory phase of the project. 

REPORTS AND OTHER WRITTEN MATERIAL; 

1. A manual of practical analytical methods, employed by 

European laboratories in the chemical analysis of peat, 

will be assembled. The texts, where available originally 

in German or Russian or other foreign language, will be 

translated. Correspondence with foreign experts will be 

used, as needed, to assure accuracy and to obtain addition­

al information. Critical annotations will be provided. 

American analytical methods (e.g., from the coal industry) 

will also be included, for comparative purposes, or where 

otherwise pertinent. 

2. Approximately seventy-two samples (described in section D) 

will be subjected to a preliminary screening analysis which 

will include phosphorus, ash, and bitumen assays. Quant­

itative data on other constituents may be generated for 

many samples, where such data can be conveniently obtained 

in connection with the primary analyses noted above. (Thus, 
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it is expected that contents of water soluble and readily 

hydrolyzable substances, and of humic acids, will be 

obtained for approximately thirty samples). 

3. Approximately twenty samples, not included in the 

original seventy-two samples will be screened for either 

phosphorus and ash, or for bitumens, where they represent 

sites close to those of other samples significantly high 

in bitumen or low in phosphorus. 

4. Samples high in bitumen content or low in phosphorus will 

be analyzed in greater detail for characteristics appro­

priate to the intended area of commercial use, (e.g., 

wax content; saponification and acid value of waxes). 

5. Small numbers (5-10) of individual peat samples will be 

analy~ed in greater detail by methods appropriate to the 

commercial use of peat for single-cell protein production 

and for use in water purification. 

6. Quarterly reports and a final report will record and inter­

pret the data obtained. 
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An Institutional View of Minnesota's Peatlands 

Minnesota has the most extensive peat deposits of any state in 

the Union with the exception of Alaska. Most of these 7.2 million 

acres of peatland are undeveloped, although in recent years there 

has been considerable pressure to industrialize several selected 

areas. 

Since over 90% of Minnesota's peatlands are either owned or 

administered by the State, Minnesota finds itself in a unique 

' position vis-a-vis this resource. An opportunity virtually 

unprecedented in resource management is currently being afforded 

Minnesotans. That is, a comprehensive peatland policy can be 

formulated prior to any major exploitation taking place. The 

State should be able to direct the timing, extent, location, and 

type of development in an orderly and even-handed manner. 

To facilitate this, it was recognized early in the study that 

some basic questions had to be answered. Should leasing continue 

to be the mechanism by which state-owned peat is made available 

to developers? Should leasing be supplemented or replaced 

entirely by another mechanism? What modifications could be 

recommended to improve our present system of leasing? What is 

the legal definition or classification of peat in Minnesota? 

In other states? 

In December of 1976 the Legislative Commission on Minnesota 

Resources (LCMR) addressed these questions by allocating 

$29,670 to find a project entitled "Potential of Peat as a 

Powerplant Fuel". The findings of Part I of this study are 

available in the report entitled "Present Perspective for Peat 

Decision Making", November 1977. 
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Following completion of the above report, work has continued 

examining such areas as: royalties, their history, current 

application, and possible modification; peat taxation, 

primarily studied by the Tax Research Unit of the Minnesota 

Department of Revenue with background information supplied by 

Peat Project Staff; statutory requirements of other states, 

and federal agencies with regard to minerals; and economic 

analysis of the peat resource to predict product demand, 

being conducted with the Tax Research Unit. 
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